BACKGROUND: Excessive obesity in children and adolescents is increasing in western countries all over the world. Treatment of those young subjects is extremely difficult. In cases who do not respond in any regard to conservative treatment regimens, it is worthwhile to also offer bariatric surgical procedures. METHODS: In eight young subjects with a mean age of 16.071.3 y, mean BMI 49.175.2 who where totally resistant against different therapeutic regimens, we performed adjustable laparoscopic banding surgery. Psychological tests were carried out to find out if there were any psychological disturbances. In all patients, the depression inventory for adolescents (DIKJ) and clinical interviews were carried out. RESULTS: No complications were seen; mean follow-up of 10.576.0 months showed a weight loss of 2576.5 kg. All adolescents felt for the first time that it was possible to lose weight and were very happy about their body attitude. They were able to adhere to a strict dietary regimen, which allowed them to eat without any hunger problems. It was observed that most of these patients have depressive symptoms and a very low self-esteem. Some patients suffer from nervous anxiety, poor peer acceptance, less athletic competence or forms of victimisation too. CONCLUSIONS: From these results, we conclude that laparoscopic gastric banding surgery seems to be a method that could be offered to morbidly obese adolescents. However, long-term follow-up is essential and psychological problems should be carefully studied.
Introduction
Extreme obesity in adolescents (defined as BMI499.5 percentile for age) represents a tremendous problem for clinicians, dieticians and psychologists. So far, very few reports are available dealing with adolescents who are affected with very severe forms of obesity and who underwent therapeutic regimen, which are beyond dietetic/ behavioural treatment programmes: drugs like sibutramin have been used, 1 as well as ketogenic diets 2 and very low calorie diets; 3 however, only short-term results in regard to weight loss have been achieved. Despite encouraging results coming from morbidly obese adults who underwent surgical procedures, [4] [5] [6] very few reports are published in adolescents with extreme obesity. [7] [8] [9] [10] On the other hand, adolescents with extreme forms of obesity are at high risk of maintaining severe obesity as adults 11 and furthermore their risk for later diseases and reduced life expectancy is highly increased. [11] [12] [13] [14] Owing to complete unsuccessful treatment trials, we decided after careful consideration to perform adjustable laparoscopic gastric banding surgery in seven extremely obese adolescents and in one patient with Prader-Willi Syndrome.
Methods
All patients were referred from paediatricians or other centres for paediatric obesity to the Department of Paediatrics, Medical University of Vienna, Austria. All previously underwent several therapeutic procedures, such as diet camps, diet counselling and behavioural therapy, some were placed on very low-calorie diets and some took drugs like sibutramin or orlistat for a short period of time. No success in regard to continuous weight loss has been seen and on the contrary, all gained weight after the time; thus, all wanted intensively to find a way to reduce their body weight without suffering an extreme hunger. Furthermore, the patients had psychological problems and did not want to continue with any kind of diet programme. One patient with Prader-Willi Syndrome was also included because he continuously gained weight despite being placed on treatment with sibutramin 2 Â 20 mg daily. The parents of these patients were extremely desperate and insisted on a surgical procedure, seeing this procedure as the only way to help their own child. Data of the eight patients are given in Table 1 . Prior to surgery, all patients underwent an intensive medical examination including repeated measurements of blood pressure, blood chemistry and endocrine parameters; in some of them an oral glucose tolerance test was performed. All showed marked hyperinsulinemia and insulin resistance, but no impaired glucose tolerance.
Psychological tests were carried out in order to exclude eating disorders and to find out if there were any psychological disturbances. Some patients broke off their education/schooling, withdrew from social contacts or tried to escape public places (eg swimming pools, shopping malls). The DIKJ (depression inventory for adolescents, StiensmeierPelster, 2000) measures affective disorders, particularly depressive symptoms.
The surgical procedure consists of laparoscopic placement of an adjustable gastric band, creating a 10-15 ml pouch at the proximal stomach. The band itself had an inflatable balloon and is connected to a port, which was placed subcutaneously in front of the left costal arch. This allows postoperative filling and adjustment of the band. Patients were positioned in an elevated recumbent position, with the surgeon between the patient's legs and assistants to the right and left side. After creating a pneumoperitoneum, four trocars were inserted. Lifting the left liver lobe allows dissection of the pars flaccida. A small incision in front of the right crus, 3 cm below the gastro-oesophageal junction was made and retrogastric dissection performed. Dividing the gastrophrenic ligament gives access to the angle of His. Retrogastric tunnel was completed using a flexible instrument ('gold finger'). The band was then inserted by a 15 mm trocar, pulled behind the stomach and closed. Three nonabsorbable sutures secure the band and prevent slipping. On the first postoperative day, Gastrograffin swallow of the gastro-oesophageal junction was performed to exclude perforation and check the position of the band. After 4-6 weeks, the first calibration of the band was performed under X-ray control (Barium-swallow). Further adjustments were performed according to the patient's requirements.
Results
In all eight patients, no major problems after surgery have been reported. All patients participated on a continuous weight reducing control programme with visits between 1 and 2 months. The mean weight loss after a mean follow-up period of 10.576 months was 25.073.8 kg, which corresponds to 15.9% reduction of the initial body weight ( Table 2 ). All patients reported that they were able for the first time to eat without having extreme hunger or appetite. Furthermore, they reported that they felt for the first time losing weight is possible and this is not difficult now. Some of them told us, that a 'new life began' for them. So far no repeated laboratory tests except for routine parameters (blood count, parameters for catabolism) have been performed. The latter examinations did not show any pathological abnormalities towards protein loss, anaemia, etc. The DIKJ showed that all of these patients have depressive symptoms and a very low self-esteem. With results from other psychological tests, it was possible to describe eating disorders and food/nutrition behaviour. Difficult family background was found in half of the patients. Some patients suffer from low self-esteem, depressed mood, nervous anxiety, poor peer acceptance, less athletic competence or forms of victimisation. It should be pointed out that adolescents with severe obesity are affected by major psychological problems like 'social marginalisation' 17 and impaired health-related quality of life 18 besides their well-known metabolic complications: in this regard, emphasis should be drawn to glucose intolerance, insulin resistance and diabetes mellitus. [19] [20] [21] Owing to the fact that some adolescents with severe obesity are completely resistant against any form of therapy, it seems unethical not to offer to those subjects a type of treatment that has been proved successful in adults. Obviously, it seems very important to keep in mind that such procedures can also be accompanied by complications that make the indication for surgery very strict. Previous techniques such as gastric bypass or jejuno-ileal bypass have been effective, but they are mostly abandoned as a surgical procedure for severe obesity.
The group of Abu-Abeid was the first to report on 11 adolescents (11-17 y) with a mean BMI of 46.6 (38-56.6) who underwent adjustable gastric banding surgery: three of those patients had their jaws wire-clamped, and two patients were hospitalised for protracted fasting for 3-6 months. In a follow-up of 23 months, BMI fell from 46.6 to 32.1 with marked improvement in all medical conditions. In two girls, who had amenorrhoea, menstruation occurred after surgery. 7 The second report from Australia describes 17 adolescents (median age 17 yrs) with a BMI of 42.2 (30.3-70.5) and a 2-month follow-up showing a reduction of BMI to 30.1. Only one patient required port replacement. 8 The third report from USA describes 17 patients with a median age of 17 y (12-19 y) who underwent LAGB and a 25-month (12-46) follow-up: two complications occurredFone skipped band and one leaking port. BMI fell from 44.7 to 30.2, corresponding to a median loss of 35.6. 10 All three authors describe this adjustable gastric banding surgery as a safe method that can also be used in young subjects with morbid obesity.
In our opinion, this method should be used only in those adolescents who underwent strict and comprehensive multidisciplinary programmes and did not show any success. Thus, a careful medical and psychological examination should be performed before surgery and a painstaking follow-up programme, including psychological and social care, should be carried out. The psychological examination showed clearly that all of those subjects had severe psychological problems.
Anyway, the appropriate time for the decision to perform surgery is difficult; however, according to our experience, surgery has to be performed before severe complications of obesity like respiratory or metabolic problems occur, which increase the risk for surgical procedures in adults.
In conclusion, laparoscopic gastric banding surgery seems to be a method that could be used in severely obese adolescents in specialised centres after careful and intensive treatment on the basis of conservative methods. Moreover, research programmes should be initiated in order to evaluate the effect of those procedures not only on metabolic parameters but also on psychological problems and on the quality of life.
